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doi:10.1016/j.hkpj.2011.06.005Abstract Thoracic outlet syndrome (TOS) is a well-discussed neurovascular condition in
upper limbs that prompted the scientists to conduct several reviews and to write articles on
the topic during the last three decades. Most of the treatments are surgery and a series of
conservative treatments. However, the variation of conservative treatments is wide and not
defined. The aim of this systematic review was to define the effectiveness of physical treat-
ments, as one of the conservative managements, for patients with TOS, in terms of pain relief.
Eleven articles published during the period 1990e2009 were selected for this review. Results
show that physical treatments can reduce the pain of patients with TOS, which is the primary
outcome. However, there is no firm evidence to support their effectiveness.
Copyright ª 2011, Elsevier. All rights reserved.Background
Pain, numbness, and weakness of the arm are signs asso-
ciated with thoracic outlet syndrome (TOS). Some studies
showed that fibrous band, cervical rib, and distance of
transverse process are factors that may compress the
nerves and vessels that produce the symptoms [1]. In, Hin Kwai House, Hin Keng
om.hk (C.-n.C. Lo).
ight ª 2011, Elsevier. All rights reLondon, 0.74% of the population was documented as having
TOS by assessing the cervical rib [2].
Recent articles have discussed the effectiveness of
surgery and conservative treatment on patients with TOS
[1,3]. Vanti et al [4] suggested that conservative treat-
ments are likely to reduce the symptoms of TOS compared
with surgery; however, there is no clear definition of the
protocol within conservative treatments. Therefore, this
review concentrates more on physical treatments, such as
passive mobilisation/manipulation, massage, exercise,
hot/cold therapy, electrophysical modalities, chiropractic
treatments, osteopathic treatments, and strapping/taping.served.
Table 1 MEDLINE 1950 to January 2010 search strategy
Search
ID
Search term Result of
article
1 randomized controlled trial 278,973
2 controlled clinical trial 85,066
3 randomized controlled trials/ 63,584
4 random allocation/ 66,268
5 double-blind method/ 103,038
6 single-blind method/ 13,368
7 or/1-6 472,655
8 limit in human 436,722
9 clinical trial mp 497,943
10 experimental clinical trials/ 0
54 C.-n.C. Lo et al.The review conducted by Vanti et al [4] concluded that
conservative treatments, such as exercises, massage, cold
therapy, and correction of posture, could be effective in
terms of pain reduction, return to work, and functional
improvement. However, there was no randomised
controlled trial (RCT) in the review, and the latest article
that was reviewed was published in 2002.
Physiotherapists have a duty to update themselves on
the recent articles for managing TOS. Thus, the result of
this study can be useful for the physiotherapists to manage
patients with TOS.
Furthermore, the authors’ aim with this review was to
take a step forward and find out the possible recent
evidence that could show the effectiveness of physical
treatments as one of the conservative treatments for TOS.
Methodology
Research strategy
A series of systematic-review processing was performed to
this literature review. As the initial step, the systematic-
review objectives were constructed into population,
intervention, comparison, and outcome. The population,
intervention, comparison, and outcome were set to deter-
mine the research criteria.Population Adults in both genders, with diagnosis as TOS
(by clinical presentation, physical tests, and/or
conduction velocity test); unilateral or
bilateral symptoms; exclusion of diabetes
mellitus patients, pervious neck surgery, and
cervical disc problems
Intervention Physical treatments for TOS (i.e. stretching,
passive mobilisation/manipulation, massage,
exercise, hot/cold therapy, electrophysical
modalities, chiropractic treatments,
osteopathic treatments, strapping/taping)
Comparison Pre- and postcomparison
Outcome All kinds of pain measurements
Remarks: conduction velocity study is a good
outcome measurement for TOS; however, it is
not available for the studies in early 1990s;
hence, we choose pain measurements for the
outcome instead.
11 placebos/ 28,229
12 research design/ 57,708
13 or/8-12 860,842
14 Thoracic Outlet Syndrome/ or Thoracic
Outlet Syndrome.
1793
15 nerve compression syndrome.mp. 8312
16 Aperture syndrome.mp. 2
17 Superior thoracic aperture
syndrome.mp.
1
18 neurologic.mp. 78,064
19 neurovascular.mp. 6488
20 neurogenic.mp. 21,750
21 vascular.mp. 444,627
22 or/14-21 679
23 Costoclavicular syndrome.mp. 25
24 Scalenus anticus syndrome.mp. 42
25 Superior thoracic aperture
syndrome.mp.
1
26 cervical rib syndrome/ or cervical rib
syndrome.mp.
238
27 or/24-27 298
28 And 7,8,22,28 1859
29 Therapeutics/ 6826
30 Exercise 171,063
31 Conservative 55,508
32 Manipulation 42,572
33 Manual therap* 662
34 Physiotherapy* 9937
35 Or 30-35 281,676
36 And 29,36 71
37 limited in English language 57
* auto search for both therapy and therapist.
Other similar search strategies were conducted in CINAHL,
EMBASE, PEDro, and PubMed.The researches were conducted between 1990 and 2009
on several electronic databases: MEDLINE 1950e2010,
Cochrane, PubMed, CINAHL, PEDro, EMBASE 1988e2010, and
Google Scholar. The keywords were divided into two cate-
gories. First category contained words that related to TOS:
thoracic outlet syndrome, aperture syndrome, superior
thoracic aperture syndrome, costoclavicular syndrome
neurogenic and vascular, scalene, compression/decompres-
sion, double crush syndrome, and cervical rib syndrome/ or
cervical rib syndrome. The second category dealt with the
type of intervention (exposure): physiotherapy, physical
therapy, conservative treatment, rehabilitation, manage-
ment, nonoperative, exercise, therapeutic, stretching,passive mobilisation/manipulation, massage, hot/cold
therapy, electrophysical modalities, chiropractic treat-
ments, osteopathic treatments, and strapping/taping. Thus,
suitable combinations were adopted either manually by
the authors or by search engines of the databases (Table 1).
Thoracic outlet syndrome definition
The TOS could be defined as complicated symptoms in
upper extremities, especially on interscalene triangle and
the inferior border of the axilla, because of the pressure of
neural and vascular structure on various places [5].
55Selection of studies
Selection of studies was based on their topics, study design,
methodologies, and intervention, either by the authors or
by search engines, with limitation to English articles only.
Type of studies included
Because the systematic review indicates that the RCTs and
clinical control trials are insufficient or very few over the
period between 1990 and 2009, other available studies are
also considered according to the inclusion criteria.
Hierarchy of evidence
Hierarchy levels were set according to Scottish guideline
group (Table 2) as this is able to classify quasi-experimental
study and case studies. The primary research found minimal
Level IIb and III evidences. Therefore, this review included
the highest level of evidences that are available in recent
times to provide insight into what data the literature
contains and provides further recommendations for future
research.
Critical appraisal instruments
McMaster Critical Review Forms were used because there
were different types of study designs in the articles, and
McMaster Critical Review Form is capable of rating the
various types of study designs; thus, the quality of these
studies could be evaluated. The selected articles were
discussed by the authors, and a standardised grading sys-
temdMcMaster Critical Review Formdwas used to assess
the risk of bias for each article, by the authors individually.
The McMaster Critical Review Form consists of 15 questions
for both objective questions, such as study design and
results, and subjective questions, such as clinical impor-
tance and conclusion appropriateness. Final grading wasTable 2 Levels of evidence and grading for recommendation
Relevant evidence dimensions
Hierarchy level
(Scottish Guideline)
Basis of evidence
Ia Meta-analysis of RCTs
Ib At least 1 RCT
IIa At least 1 well-designed controlled study wit
IIb At least 1 other type of well-designed quasi-
III At least 1 well-designed nonexperimental de
studies
IV Expert committee reports or opinions, and/o
Grades of
recommendation
Definition
A Recommendations are based on strong evide
B Fair evidence (Level III or IV studies) support
C Recommendations are supported by either c
I Insufficient evidence exists to make a recom
RCTZ randomised controlled trial.discussed and consent was obtained in the meeting of the
authors, and any disagreements among scoring from the
authors were resolved through discussion and consensus
was achieved.
Data extraction
The data have been extracted by the authors; they depend
on the patients’ characteristics, such as age, gender, pop-
ulation, and nature of the interventions, such as treatment
frequency, time, intervention details, outcomes, and others.
Effect size, confidence intervals, and number
needed to treat
Because of the lack of control groups, the effect size is not
available in most of the articles except that by Landry et al
[6]. Confidence intervals and number needed to treat were
not collected for this literature review because no author
had mentioned about them.
How evidences were collected, analysed, and
interpreted
The evidences were collected either directly or indirectly
by the authors. The direct method was collecting directly
from the electronic database, and indirect method was
collecting from the original source, that is, hard copies on
the shelves in the library. After that, the articles were
classified and critically appraised by using the Scottish
hierarchy and McMaster Critical Review Form. In addition,
in case of any further disagreements in the critical
appraisal, the authors discussed them and reached
a consensus. The McMaster score was calculated as follows:
total number of “yes” given by the authors/14/3 100%.
Other data were interpreted by comparing the pre- and
posttreatment conditions for any significant change in pain
measurements.hout randomisation
experimental study
scriptive study, such as comparative, correlation, and case
r clinical experiences of respected authorities
nce (consistent with Level I or II studies)
s the recommendation
onflicting or poor-quality evidence (Level IV studies)
mendation
Table 3 Data extraction of the articles
References Study design N Exclusion Intervention Result
[7] Case report 1 NA Advice
Apply ice
Stretching and strengthening
exercise
Pain had diminished
[8] Quasi-experimental 50 1. Diabetes mellitus
2. Previous trauma/surgery
around neck
3. Vasogenic thoracic outlet
syndrome
4. Conduction velocity of less
than 54 m/s (severe TOS)
Therapeutic exercises
Tablet paracetamol and NSAIDs
Pain levels decreased
[9] Prospective
evaluation
8 Entrapment neuropathies Supervised resisted exercises
Analgesic medications
Pain levels decreased
[6] Case review 79: surgical
group (nZ 15)
and nonsurgical
group (nZ 64)
Electrodiagnostic evidence of
true NTOS
No loss in work time because of
their symptoms
Physiotherapy, chiropractic
treatment, and medication
Pain resolved in 1 patient
Marked improvement in 19
Minimal in 14
No improvement in 20
Worse in 10
[10] Single-case study 1 NA Active exercise and strengthening
exercise
Pain had diminished
[11] Descriptive study 119 Herniated cervical disc, rotator
cuff rupture, tumours,
peripheral nerve entrapment,
and other neurologic diseases
Activation and resisted exercise 58.5% of patients had diminished
Tinel’s sign
[3] Descriptive
prospective study
32 Not mentioned Use of harness
Passive and/or active physiotherapy
modalities
Analgesic and anti-inflammatory
Physical treatment group: 20% very
good
pain
relief
20% modest relief
60% poor or no pain relief or
worsening
[1] Open noncontrolled
study
86 Diseases of the cervical spine
and peripheral neuropathy
Use of strapping device Decrease in pain in 87% of clients
13% did not have improvement
[12] Observational/open
noncontrolled trial
42 Cervical disc disease
Nerve root impingement
Diabetes
Postural and positional correction
Splinting
Pain control ROM exercise
Stretching and Strengthening
exercise
Aerobic conditioning program
Home exercise program and
behaviour modification
25 cases had decrease in pain
Same conditions in 10 cases
Worse in 7 cases
56
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57Four thousand four hundred ninety articles were found in
the search-strategy method implemented on the MEDLINE,
EMBASE, CINAHL, PubMed, PEDro, and Google Scholar. Only
English-language articles were selected for this study.
Advanced search parameters were applied to refine the
study design, publication period, and full-text articles
available in the University of South Australia Library. Boolean
operators were used to combine keywords, and manual
exclusion was conducted lastly to verify the studies that
met all criteria; 18 articles were chosen for further review.
Froma reviewof the abstracts, 18 articleswere likely to be
suitable for the review.Of the 18 articles, only 11 (Table 3 and
Fig. 1) were classified as eligible articles after reviewing in
detail for reasons such as those mentioned as follows. Seven
of the articles have been excluded [12,15e20] because of
nonrelevant intervention, lack of validated diagnosis proving
TOS, or absence of full text.
Several potentially eligible studies could not be included
in this review because of either being outdated or written
in non-English language [21e26].ResultsArticles that support the effectiveness of physical
treatments on TOS
Two articles [8,9] show significant improvement in patients
with TOS by physical treatments, with and without medi-
cation, compared with the condition at baseline. Four case
studies [7,10,13,14] report that clients with TOS are able to
be relieved of pain and symptoms by physical treatments.
Articles that do not support the evidence of
physical treatments on TOS
The article of Landry et al [6] shows that physical treat-
ments (i.e. physiotherapy and chiropractic treatment)
together with medications do not effect significantly on
conservative-treatment group of patients with TOS; 46% of
them have no improvement and even worse reported in the
follow-up.
A study by Novak et al [27] indicates that physical treat-
ments are helpful in patient with TOS without carpal/cubal
tunnel syndrome; however, no significant effect can be
found. In Nakatsuchi et al’s [1] article, the results show that
the use of orthosis as a treatment for TOS is beneficial but
there is no statistical significance either. The study by Mailis
et al [3] reported that there was no significant improvement
in patients with TOS from physical treatments.
Trends in evidence
According to Table 4, using pain as outcome, among 11
articles, one quasi-experimental study [8] and one
prospective evaluation [9] reported significant effective-
ness in patients with TOS by physical treatments with or
without medication. All four single-case studies reported
that physical treatments (i.e. exercise and mobilisation)
[7,10,13,14] help the patient get relieved of their
MEDLINE 1950 CINAHL EMBASE PEDro PUBMED
Google
Scholar 
4490 articles
4422 articles
(limit for English language)
18 articles
11 articles
4404 articles were excluded after 
advanced search and reviewing the 
title and abstract
7 articles were excluded after 
reviewing the full because of
nonrelevant intervention, lack of 
validated diagnosis proving TOS,  or 
absence of full text
68 articles were excluded after 
limiting to English only
Figure 1. Flowchart of search strategy. TOSZ thoracic outlet syndrome.
58 C.-n.C. Lo et al.symptoms partially or completely, with or without
medications.
Three of the articlesdone observational study, one
descriptive study, and one case review [1,3,11]dreported
no significant effect on patients with TOS from physical
treatments. In addition, adverse effects were found in
Landry et al [6] and Novak et al [27] articles.Discussion
Within 11 eligible articles, nine were Level III and two were
Level II. There is a shortage of controlled studies related to
physical treatments in TOS.
Hanif et al [8] in their quasi-experimental study try to
look for the role of therapeutic exercises on patients with
neurogenic TOS. With 50 samples in all age groups, they
have come out with conclusion that exercise therapy has
a good effect on the patients with TOS. In visual analog scale
(VAS) measurement, there was a significant difference
between the pre- and postexercise programs. This shows
that exercise is beneficial in reducing pain in TOS. This result
was supported by the single-case study performed by Singh
et al [14] and prospective evaluation study by Kenny et al
[9]. Resistive exercises have proven to be able to decreaseTable 4 Level of evidence for the reviewed articles
References Study design
[7] Case report
[8] Quasi-experimental
[9] Prospective evaluation
[6] Journal/case review
[10] Descriptive study
[11] Single-case study
[3] Descriptive prospective study
[1] Open noncontrolled study
[12] Observational/open noncontrolled trial
[13] Case report
[14] Case report
Positive, significant improvement found; negative, no improvement fo
McMaster scoreZ (total no. of “yes” given by authors/14/3) 100%.
See Appendix 1.VAS level significantly [9]. However, two other studies did
not mention the details of the type of exercises. Besides
that, these studies seldom mention the frequency, inten-
sity, and the method of progression. Few of the studies
recommended that exercise should be conjunct with the
medication (Level B recommendation) (Table 2).
Novak et al [27], in their observational study in 42
patients who had TOS with carpal tunnel syndrome, did not
show significant difference in pain reduction. The same
result was also shown by the Mailis et al [3]d9 of 15 par-
ticipantsdthat is, 60% of the samples had little treatment
effect after the conservative treatment throughout the 1-
year follow-up (Table 5). Thus, these data show that the
physical treatments do not have significant effect on
patients with TOS associated with carpal tunnel syndrome
or trauma (Level B recommendation).
Patients with TOS can benefit from physical treatments
for pain reduction in a short period [9,13]. However, less
than half of the cases have reported a complete cure; most
of the studies have showed long period of follow-up as well,
that is, >1 year. Therefore, physical treatments for TOS
should be maintained for at least 6 months to ensure the
effect of the treatment [1,6,8] (Level B recommendation).
In Ozcakar et al’s study [13]dthe case study of a 17-
year-old patient who was diagnosed with TOSdthe painHierarchy level McMaster score (%) Tendency
III 36 Positive
IIb 50 Positive
IIb 60 Positive
III 45 Negative
III 50 
III 76 Positive
III 36 
III 52 
III 57 Negative
III 40 Positive
III 50 Positive
und or adverse effect; , effect was found but was not significant.
Table 5 Outcome measures and time point
References Outcome measure Statistical tests Time points/follow-up
[7] Symptoms including pain NA 5 mo
[8] VAS Paired t test After 6 mo of conservative
treatment
[9] VAS Paired t test 3 wk
[6] Symptoms including pain Within group (pre and post) nil A mean follow-up of 6 y
[10] Symptoms including pain NA Not mentioned
[11] Symptoms including Tinel’s sign The Chi-square test or Fisher’s
exact test
Mean period of 24.6 mo
[3] % in pain relief Nil A 5-y period
[1] Symptoms (subjective response)
including pain
Mann-Whitney U test and
Kruskal-Wallis test
6 mo to 5 y and 9 mo
[12] Change in pain (subjective response) The relationship between duration
of symptoms and pain relief was
evaluated using t-test analysis
Mean duration of symptoms before
treatment was 38 mo, and mean
follow-up time after therapy was 1 y
[13] Symptoms (subjective response)
including pain
NA A month
[14] Symptoms (subjective response)
including pain
NA 12 mo and 18 mo
59was treated with physical therapy. Paediatric population/
adolescents also have a tendency to have TOS; thus, this
study recommended that physical treatments should be
applied to the paediatric/adolescent patients who have
TOS. However, the present evidence is insufficient to
support this recommendation (Level I recommendation).
Thoracic outlet syndrome is caused by the disturbance
of the thoracic aperturedconsisting of upper thoracic
muscles, first rib, and brachial plexus. As shown by Lindgren
[11] and Lindgren et al [10], the treatment principles of TOS
should aim at restoring the equilibrium of the aperture,
that is, reactivate the muscles (especially scalene), elevate
the first rib, and decompress the brachial plexus (Level C
recommendation).
Its is agreed that similar kinds of exercises, such as
scalene, levator scapula, trapezium stretching and
strengthening and active exercise, are the first three
highest ranking ones according to the type of physical
treatments in all the articles. Most of the articles focus on
the scalene, which stated that these muscles have a rela-
tionship with the TOS [28]. The articles in this review also
mention the exercises for other muscles, such as levator
scapula, trapezius, pectoralis, sternocleidomastoid, and
serratus anterior muscles [7,8,27] (Level C recommenda-
tion). However, there are no studies that help to identify
a particular muscle that may be the cause for pain.
General agreement
There is a general agreement among all articles in supporting
physical treatments to be used in the conservative treat-
ment. Several physical treatments have been mentioned in
the articles, such as stretching, strengthening, mobilisation,
isometric exercise, postural correction, active exercise, ice,
and strapping (Tables 6e8).
Seven of the articles mentioned that the physical treat-
ments reduced the pain symptom (Table 4); besides the case
reports, only two were able to show the significant differenceafter treatment; the other four articles failed to do so; and
one reported adverse effect. As a consequence, there is no
agreement on the effectiveness of physical treatments on
TOS. During the period from 1990 to 2009, there is no
evidence to suggest that the use of physical modalities
alone, or combined with exercise, brings additional thera-
peutic effect on pain reduction for clients with TOS.
Physical treatments and medication are two main keys
of conservative treatment for TOS. In addition, the term
“physical treatments” includes exercise, manual therapy,
electrical modalities, orthosis/strapping [1], chiropractic
manipulation [6], osteopathic technique, and life/work/
training modification [7,13,14]. Overall, physiotherapists
give most of the physical treatments for TOS clients.
Methodological considerations (weakness in
evidence)
This review has a weakness with regard to the articles
found being single-case reports and descriptive studies;
thus, the level of evidence is low. There is a lack of liter-
ature in experimental study to support the effectiveness of
physical treatments related to TOS.
Besides the case reports, only 2 of 11 articles [8,9] could
show the significant difference of the intervention. The
qualities of the articles (Table 4) did not score high on the
Modified McMaster tool.
Hanif et al [8] and Kenny et al [9] have mentioned that
they used VAS for their outcome measure; however, the
other studies failed to demonstrate the parametric
measurement. Percentage of change (i.e. Tinel’s sign) or
subjective improvements were the outcome measures, but
these are not favourable to draw a conclusion from because
of the statistical tests.
There is only one article that mentioned about the
sample size [6]; there would be a significant difference
between surgical and nonsurgical treatments for TOS when
the sample population is up to 1900 and power is set to be
Table 6 Summary of the nature of intervention and details
References Diagnosis Intervention Frequency and period
[7] Roos test
Sonography
Magnetic resonance
Advice on training
Ice
Stretching exercisedlevator scapulae,
scalenes, lower part of the trapezius,
and pectoralis minor muscles
Strengthening exercised
sternocleidomastoid, upper trapezius,
levator scapula, and serratus anterior
muscles
Isometric exercises for the cervical spine
Details not mentioned
[8] Electrodiagnosis Therapeutic exercises: active strength-
ening exercises of paraspinal, scapular,
and trapezius muscles, and stretching
exercises of sternocleidomastoid muscle
Paracetamol and NSAIDs
Exercises once a day:
4 d/wk 6 mo
[9] Neurologic and locomotor
system examination
Cervical neck radiographs
Chest radiograph
Nerve conduction studies
(median and ulnar nerves)
Supervised resisted shoulder elevation
exercises
Regular analgesic medications
NSAID/oral morphine sulphate
3 times/wk 3 wk
[6] Electrodiagnostic testing
Nerve conduction studies
Electromyography
Physiotherapy, chiropractic treatment,
and medication
Details not mentioned
[10] CRLF test
The Adson provocation test
Roos provocation test
Computed tomography
Scalene activation and strengthening
exercise
Self exercise
Details not mentioned
[11] TOS index
Chest X-ray
Cervical X-ray
ENMG
Somatosensory evoked
potential studies
CRLF test
Shoulder girdle exercises
Scalene activation exercises
Anterior Cx muscle stretching
Treatments 4e24 d during in-
patient period (mean, 11.4 d)
Home exercise
0-mo to 60-mo follow-up time
(mean, 24.6 mo)
[3] Symptoms presentation
Modified Adson’s manoeuvre
Arterial dropper ultrasound
Physical modalities
Stretching exercise
Active exercise
Trigger point injection
Use of harness
2-mo to 3-mo trial period for
the harness
Details for conservative treat-
ments were not mentioned
[1] Clinical presentations
Physical tests
A strapping device to raise the shoulder
was applied
The devices were worn at all
times except bathing or
sleeping
The period ranges from 6 mo to
5 y and 9 mo, with a mean of
2 y and 3 mo
[12] Physical examination
Provocative tests
Postural correction
Stretch exercisesdupper trapezius
levator scapulae, scalene, sternocleido-
mastoid, and suboccipital muscles, and
pectorals
Strengthening exercisesdmiddle/lower
trapezius and serratus anterior
1e2 times/d
7 d/wk
Mean follow-up time after
therapy was 1 y
[13] Magnetic resonance
angiography
Home-based exercise
Stretching and strengthening
Daily-life modifications
Details not mentioned
60 C.-n.C. Lo et al.
Table 7 Type of intervention for physical therapy
References Stretching Strengthening Isometric Mobilising Active Harness/strapping Postural
correction
Ice General
physiotherapy
[7] X X X X
[8] X X
[9] X
[6] X X
[10] X X
[11] X X X
[3] X X X X
[1] X
[12] X
[13] X X
[14] X
XZ intervention mentioned in the study.
Table 8 Clinical recommendations resulting from a synthesis of study findings
Recommendations References Grade of
recommendations
Physical treatments are useful for relieving pain in patients with TOS, together with the
use of medications
[8,14] B
Physical treatments with exercise are beneficial to patients suffering from TOS without
serious pathology, double-crush syndrome, or trauma
[3,8,9,27] B
Exercise therapy for TOS cases should be conducted for at least 6 mo [1,6,8] B
Prompt evaluation and conservative treatment should be the mainstay of management
in paediatric or adolescent patients with TOS
[13] I
Exercise for TOS cases should aim at restoring upper thoracic aperture function [10,11] C
Exercises, such as stretching, strengthening, and active exercise, are suitable to reduce
the pain symptom
[3,7e11,13,27] C
TOSZ thoracic outlet syndrome.
Table 6 (continued)
References Diagnosis Intervention Frequency and period
[14] Motor conduction velocity
MRI
Analgesics and anti-inflammatory
medication
Light mobilisation
Lifestyle modifications
6 wk off from work followed by
light mobilisation and lifestyle
modifications
18-mo follow-up after
discharge
CRLFZ cervical rotation lateral flexion; ENMGZ electroneuromyography; MRIZmagnetic resonance imaging; NSAIDZ non-steroid
anti-inflammatory drug; TOSZ thoracic outlet syndrome.
6180%. However, the other articles failed to demonstrate the
effect size/sample size.
Effect size is lacking because of a few reasons: (1)
absence of control group; (2) insufficient details before and
after treatment; (3) nonparametric outcome measure; (4)
study design; and (5) sample size being small.Further research
This review involved all types of TOS patients (neurogenic,
disputed, vascular); further research can focus on the
effect of physical treatments on specific types of TOS.English was the language of choice; however, publications
in other languages on this topic could provide more ideas on
the whole picture.
Physical treatments were chosen as the intervention
because of limited literature. As more literatures will be
developed, further systematic review can focus on specific
treatment (i.e. exercise, manual therapy).
Further stronger researches are expected in this topic
because the current evidences cannot provide a firm
answer for the clinical question. However, because of the
low incidence rate [2], experimental studies are difficult to
be performed; researchers can consider joint centre study
or longitudinal study for clinical trials.
62 C.-n.C. Lo et al.Conclusion
Eleven articles over the past 20 years were evaluated.
There is insufficient strength of current evidences and no
consistence of the research articles. Consequently, no clear
decision can be made to respond to the question about the
effectiveness of physical treatments on TOS.
For physiotherapy professional interest, there are two
issues of concern on TOS. Nine of 11 studies adopted
exercise (strengthening, stretching, and mobilisation) as
one of the interventions (Table 7). As a result, clinicians
should consider exercises as a major part of conservative
treatments, especially for scapulothoracic muscles, that is,
stretching levator scapulae, scalene, lower part of the
trapezius, and minor pectoralis muscles, and strengthening
the sternocleidomastoid, upper trapezius, levator scapula,
and serratus anterior muscles.
Physical treatments were found to be useful in TOS in
four articles [3,8,9,14]. However, Hanif et al [8] and Singh
et al [14] recommended that the combined treatment
effect of physical treatments and medications should also
be considered in the treatment plan.
Because of the low incidence rate of TOS [2], RCTs may
not be a favourable study design in patients with TOS.
Perhaps, longitudinal studies could be possible to provide
ideas of effectiveness among different types of conserva-
tive treatments of TOSs.Acknowledgements
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Appendix 1.
Fifteen questions in McMaster Critical Review Form
No. Question Author 1 Author 2 Author 3
1 Was the purpose stated clearly? (Y/N)
2 Was relevant background literature reviewed? (Y/N)
3 Design: randomised (RCT), cohort, single-case design, before and after, case-control,
cross-sectional, case study
4 Was the sample described in detail? (Y/N)
5 Was sample size justified? (Y/N/NA)
6 Were the outcome measures reliable? (Y/N/Not addressed)
7 Were the outcome measures valid? (Y/N/Not addressed)
8 Intervention was described in detail? (Y/N/Not addressed)
9 Contamination was avoided? (Y/N/Not addressed/NA)
10 Co-intervention was avoided? (Y/N/Not addressed/NA)
11 Results were reported in terms of statistical significance? (Y/N/NA/Not addressed)
12 Were the analysis method(s) appropriate? (Y/N/Not addressed)
13 Clinical importance was reported? (Y/N/Not addressed)
14 Drop-outs were reported? (Y/N)
15 Conclusions were appropriate given study methods and results (Y/N)
Total no. of “Yes”
63
